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(54) RUBBER COMPOSITION AND RUBBER ROLLER BY USE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rubber 
composition and a rubber roller by use thereof 
useful as a rubber material of the rubber roller for 
carrying which is excellent in abrasion resistance 
and unlikely to contaminate the surface of paper 
and film by blending electrically conductive carbon 
black as electrostatic measures. 
SOLUTION: This rubber composition contain 
carbon black wherein the rubber composition is an 
ethylene/propylene/diene rubber having an iodine 
value of not less than 20 as a base, an iodine- 
adsorption amount of 20 wt.% to 50 wt.% is not 
less than 40 mg/g and oil-absorbing amount of 
DBPCdibutyl phthalate) is not less than 100 
ml/100 g; paraffin process oil or 5 wt.%-20 wt.%; 
and an organic peroxide as a crosslinking agent. In 
addition, the rubber roller has an elastic layer 2 of 
the rubber composed of a crosslinking form of 
such a rubber composition on the periphery of 
core axis 1 of the roller. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The rubber constituent which the iodine number is the rubber constituent 
which uses 20 or more ethylene propylene diene rubber as the base, and DBP (dibutyl 
phtalate) oil absorption contains [ 25 % of the weight - 50% of the weight of the iodine 
amount of adsorption ] carbon black of 1 00ml / 1 0Og or more, and 5 % of the weight - 
20% of the weight of paraffin series process oil by 40 or more mg/g, and organic 
peroxide is blended as a cross linking agent, and is characterized by the bird clapper. 
[Claim 2] the aforementioned ethylene propylene diene rubber — the iodine number 
— 20-40 — Mooney viscosity ML 1+4 (100 degrees C) 20-120 it is — rubber 
constituent according to claim 1 characterized by things 

[Claim 3] For DBP (dibutyl phtalate) oil absorption, the iodine amount of adsorption is 
[ the aforementioned carbon black ] the rubber constituent according to claim 1 or 2 
to which it is characterized by being 100ml / 100g - 200ml / 100g at 40 mg/g - 140 
mg/g. 

[Claim 4] the aforementioned organic peroxide — 2, the 5-dimethyl -2, and 5- it was 
chosen out of G (tert-butyl peroxide) hexane, JIKUMI looper oxide and 1, and 3-screw 
(t-butyl PAOKI seesaw propyl) benzene — at least — Rubber constituent 
characterized by being one sort. 

[Claim 5] To a roller shaft periphery, they are a claim 1 or either of 4. Rubber roller 
characterized by having the rubber elastic layer which consists of a bridge formation 
object of a rubber constituent given in 1 term. 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the rubber 
roller using the rubber constituent and this useful on the roller for conveyance which 
have improved stain resistance. 
[0002] 

[Description of the Prior Art] What prepared conventionally the rubber layer which 
has moderate elasticity on the roller mandril as a roller for conveyance which conveys 
paper, a film, etc. is used widely. For example, in the medical field, this rubber roller is 
further used [ in the OA-equipment field as a roller for conveying medical-application 
films, such as a film for X-ray picture taking in, ] as paper [ in / the printer for 
photoprints / in a photograph field ], or a roller for film conveyance as the paper in an 
electrophotography copying machine, a laser beam printer, laser facsimile, etc., or a 
roller for film conveyance. 

[0003] By the way, as a property required of such a roller, it is raised excelling in 
abrasion resistance, that neither paper nor a film coils for static electricity, etc. 
Especially the problem of static electricity is an important problem from being greatly 
concerned with conveyance nature, and, for this reason, prevention of electrification 
is aimed at by blending carbon black with rubber material so much conventionally. 
[0004] However, the problem that the front face of the paper to convey or a film is 
polluted with carbon black as a result occurs, and with medical-application films, such 
as a film for X-ray picture taking in especially mentioned above, since repeat use is 
carried out, contamination by this carbon black poses a big problem. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the rubber roller using the rubber 
material which blended carbon black so much is conventionally used as rollers for 
conveyance, such as paper and a film, as mentioned above, there is a problem that a 
front face pollutes by carbon black, and since repeat use is carried out, with division 
and the medical-application film, this contamination poses a big problem. 
[0006] It was made in order that this invention might solve such a problem, and it 
excels in abrasion resistance, and aims at offering the rubber roller using a rubber 
constituent and this useful as rubber material of the rubber roller for conveyance 
without a possibility of moreover polluting the front face of paper or a film by the 
carbon black blended as a cure against static electricity. 
[0007] 

[Means for Solving the Problem] As indicated to the claim 1, the iodine number is the 
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rubber constituent which uses 20 or more ethylene propylene diene rubber as the 
base, DBP (dibutyl phtalate) oil absorption contains [ 25 % of the weight - 50% of the 
weight of the iodine amount of adsorption ] carbon black of 100ml / 100g or more, and 
5 % of the weight - 20% of the weight of paraffin series process oil by 40 or more mg/g, 
and organic peroxide is blended as a cross linking agent, and the rubber constituent of 
this invention is characterized by the bird clapper. 

[0008] in the rubber constituent of this invention, ethylene propylene diene rubber 
was indicated to the claim 2 — as — the iodine number — 20-40 — Mooney viscosity 
ML 1+4 (100 degrees C) 20-120 it is — the thing was desirable and carbon black was 
indicated to the claim 3 — as — the iodine amount of adsorption — 40 mg/g - 140 
mg/g That whose DBP (dibutyl phtalate) oil absorption is 100ml / 100g - 200ml / 100g 
is desirable. 

[0009] moreover, in the rubber constituent of this invention, organic peroxide was 
indicated to the claim 4 — as — 2, the 5-dimethyl -2, and 5- it was chosen out of G 
(tert-butyl peroxide) hexane, JIKUMI looper oxide and 1, and 3-screw (t-butyl PAOKI 
seesaw propyl) benzene — at least — It is desirable that it is one sort. 
[0010] The rubber roller of this invention is characterized by having the rubber elastic 
layer which becomes a roller shaft periphery from the bridge formation object of the 
aforementioned rubber constituent, as indicated to the claim 5. 

[001 1] In the rubber constituent of this invention, since the iodine number is using 20 
or more ethylene propylene diene rubber as the base, it becomes the thing excellent in 
the compression set property, moreover — while DBP (dibutyl phtalate) oil absorption 
makes carbon black (100ml / 100g or more) contain [ amount of adsorption / iodine ] 
by 40 or more mg/g 25 % of the weight to 50% of the weight — paraffin series process 
oil Since it is made to contain 5 % of the weight to 20% of the weight, while carbon 
black is fully distributed and fully demonstrating the conductive grant effect, the 
bleeding to the front face of paraffin series process oil is prevented, and the fall which 
is abrasion resistance is also prevented. Furthermore, since organic peroxide is 
blended as a cross linking agent, the bloom cannot be generated like sulfur and, 
moreover, a viaduct can raise eye a possible hatchet and a compression set property. 
And stain resistance is improved, while additive multiplication of each effect of each 
of these composition components is carried out and abrasion resistance improves. 
Therefore, it becomes possible to offer a rubber roller useful as a roller for 
conveyance without a possibility of excelling in abrasion resistance or conveyance 
nature, and polluting paper and a film using this. 
[0012] 
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[Embodiments of the Invention] Hereafter, the form of operation of this invention is 
explained using a drawing. 

[0013] Drawing 1 is the cross-sectional view showing 1 operation form of the rubber 
roller of this invention. 

[0014] In drawing 1 , the roller shaft which 1 becomes from metals, such as iron, and 2 
show the rubber elastic layer prepared on the roller shaft 1 . 

[0015] In rubber elastic layer 2, DBP (dibutyl phtalate) oil absorption is constituted by 
the bridge formation object of the rubber constituent with which the iodine number is 
the rubber constituent which uses 20 or more ethylene propylene diene rubber 
(EPDM) as the base, and 25 % of the weight - 50% of the weight of the iodine amount 
of adsorption contains carbon black of 100ml / 100g or more, and 5 % of the weight - 
20% of the weight of paraffin series process oil by 40 or more mg/g, and it comes to 
blend organic peroxide as a cross linking agent. 

[0016] Especially as ethylene propylene diene rubber, the iodine number is Mooney 
viscosity ML 1+4 (100 degrees C) at 20-40. 20-120 Use of ethylene propylene diene 
rubber is desirable. There is a possibility a compression set property not only 
becomes inadequate, but that the improvement of stain resistance may not fully be 
obtained for the iodine number by less than 20 thing. Specifically, they are Mitsui 
EPT4070 by Mitsui Chemicals, Inc., and Mitsui. EPT9070E, Mitsui EPT4045, Mitsui 
EPT8070E, Mitsui EPT4095, Mitsui EPT4021 and Japan Synthetic Rubber Co., Ltd. 
make JSREP35, JSREP37C, JSREP65 (all are tradenames above), etc. are illustrated. 
[0017] Moreover, especially as carbon black, the iodine amount of adsorption is 40 
mg/g - 140 mg/g. It is desirable to use that whose DBP (dibutyl phtalate) oil 
absorption is 100ml / 100g - 200ml / 100g. 

[0018] In addition, when the loadings of this carbon black become less than 25% of the 
weight, conductivity falls and there is a possibility that it may become impossible to 
fully prevent static electricity generated at the time of paper or film conveyance. On 
the contrary, when it exceeds 50 % of the weight, the effect by this invention is not 
fully acquired, but there is a possibility of polluting paper and a film. Moreover, the 
loadings the paraffin series process oil blended with such carbon black At less than 
5 % of the weight, conversely, when it exceeds 20 % of the weight, there is a possibility 
that distribution of carbon black may become poor, bleeding is carried out to a front 
face, paper and a film are polluted or there is a possibility of reducing abrasion 
resistance. 

[0019] As organic peroxide blended as a cross linking agent 2, 5-dimethyl - 2 Five - G 
(tert-butyl peroxide) hexane, A JIKUMI looper oxide, 1 , 3-screw (t-butyl PAOKI 
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seesaw propyl) benzene, Ethyl - 3 Three - Screw (tert-butyl peroxide) butyrate, 
t-butyl cumyl peroxide, 1 and 1 -screw [ Screw (tert-butyl peroxide) valerate, cull 
(t-butyl PAOKI seesaw propyl) BONATO, etc. raise. **** ] (tert-butyl peroxide) - 3, 3, 
a 5-trimethyl cyclohexane, n-butyl - 4 Four - 2, 5-dimethyl from which a low 
compression set is obtained especially - 2 Five - G (tert-butyl peroxide) hexane, 
JIKUMI looper oxide, 1, and 3-screw (t-butyl PAOKI seesaw propyl) benzene is 
desirable. These are 1. A seed may be used independently and it is 2. You may mix and 
use beyond a seed. It sets to this invention and is 2 and 5-dimethyl. - 2 Five - Use of 
a G (tert-butyl peroxide) hexane is more desirable. This organic peroxide is usually 
ethylene propylene diene rubber 100. As opposed to the weight section 6 weight 
sections -15 weight section combination is carried out. 

[0020] It sets to this invention and is N and N '-m in such organic peroxide. - When 
blending bridge formation assistants, such as phenylenedimaleimide, torr 
allyl-compound isocyanurate, acrylic-acid zinc, methacrylic-acid zinc, and a 
polyfunctional methacrylate monomer, blends such a desirable bridge formation 
assistant, abrasion resistance and a compression set property can be raised further. 
[0021] moreover, the additive of the bulking agent and pigment which are usually 
blended with ethylene propylene diene rubber, and an antioxidant and others may be 
suitably blended with the above-mentioned rubber constituent additionally, and the 
ethylene propylene diene rubber which is others, i.e., the iodine number, may use 
together less than 20 ethylene propylene diene rubber in the range which does not 
check the effect of this invention 

[0022] The above-mentioned rubber roller mixes each above-mentioned component 
uniformly using a kneader etc., obtains a rubber compound, and is obtained by 
covering this on roller **** 1 and carrying out heating bridge formation by the 
conventional method. 

[0023] Thus, static electricity does not occur at the time of paper or film conveyance, 
and the rubber roller obtained pollutes neither paper nor a film, in excelling in abrasion 
resistance, a compression set property, endurance, etc. 

[0024] In addition, in this invention, rubber elastic layer 2 may be formed through other 

enveloping layers on the roller shaft 1. 

[0025] 

[Example] Next, the example of this invention is indicated. 

[0026] The example 1 iodine number 22 and ethylene propylene diene rubber 100 of 
Mooney viscosity ML1+4 (100 degrees C) 69 ( tradename [ by Mitsui Chemicals, Inc. ] 
Mitsui EPT4070, front Naka EPDM A, and notation) Weight section, Iodine 
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amount-of-adsorption 43 mg/g, and the DBP oil absorption of 1 14ml / 100g carbon 
black ( tradename [ by the Asahi carbon company ] Asahi # 60, front Naka carbon A 
and notation) 60 weight section, The paraffin series process oil ( tradename [ by the 
Idemitsu petrochemical company ] PW- 380) 30 weight section, Zinc oxide 5 weight 
sections and stearin acid 1 weight section and the cross-linking-agent (2, 5-dimethyl 
-2, 5-G (tert-butyl peroxide) hexane) 8 weight section, And the bridge formation 
assistant (N and N -m-phenylenedimaleimide) 1 weight section was uniformly mixed 
using the kneader, and the rubber constituent was obtained. 

[0027] The rubber constituent was obtained like the example 1 except having changed 
the composition ratio of an example 2 and 3 combination components, as shown in 
Table 1. 

[0028] the rubber constituent obtained in each above-mentioned example — JIS K 
6301 — being based — tensile strength, elongation, hardness (JIS A), and a 
compression set (70 degrees-C x 22 hours of test conditions) — moreover, JIS K 
6911 — being based — a volume resistivity — further — JIS K 6264-10 (Taber 
abrasion test) It was based and abrasion resistance was measured, respectively. A 
result is shown in Table 1. In addition, each of these is the measured value by the 
sample for an examination of the above-mentioned rubber constituent constructed 
for which the bridge and obtained on the conditions for 170 degree-Cx 30 minutes. 
[0029] Moreover, in order to investigate stain resistance, the sample for a 
compression set examination was left at the temperature of 80 degrees C on the 
polyethylene-terephthalate film for 24 hours, and the existence of contamination on 
the front face of a film was observed visually (stain resistance examination I). 
Furthermore, it is the sample (wear ring) which used the Taber abrasion tester and 
was produced for this examination on a polyethylene-terephthalate film 1 After 
making it rotate 10,000 times, the existence of contamination on the front face of a 
film was observed visually (stain resistance examination II). What O and contamination 
were regarded as in that by which contamination was not checked in these test 
results is made into x, and it combines and is shown in Table 1 . 
[0030] the examples 1-5 of comparison — again for comparison The example using 
the iodine number 1 2 and the ethylene propylene diene rubber ( tradename [ by Mitsui 
Chemicals, Inc. ] Mitsui EPT3095, front Naka EPDM B, and notation) of Mooney 
viscosity ML1+4 (100 degrees C) 95 as ethylene propylene diene rubber (example 1 of 
comparison), As the example (example 2 of comparison) which blended carbon black 
too little, and carbon black, iodine amount-of-adsorption 23 mg/g. The DBP oil 
absorption of 63ml / 100g The example using carbon black ( tradename [ by the Asahi 
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carbon company ] Asahi # 50, front Naka carbon B and notation) (example 3 of 
comparison), While replacing with organic peroxide as the example (example 4 of 
comparison) which blended paraffin series process oil superfluously, and a cross 
linking agent and using sulfur the bridge formation accelerator (dibenzothiazyl disulfide 
and N-cyclohexyl-2-benzo thiazyl sulfenamide — ) of 5 kinds A tetraethylthiuram 
disulfide, dipentamethylenethiuramtetrasulfide, G n - About the example (example 5 of 
comparison) which blended the butyl dithiocarbamic acid, the same characterization 
examination as an example was performed. A result is combined and shown in Table 1 
with composition. 
[0031] 
[Table 1] 

the rubber constituent concerning this invention is inferior to a compression set 
property by the thing of the example of comparison with the example 1 of comparison 
to stain resistance in fully having the mechanical property required of the rubber 
material for rubber rollers for conveyance, abrasion resistance, conductivity, etc. 
being improved, for example, and its conductivity of the example 2 of comparison is 
inadequate so that clearly from Table 1 — etc. — one of properties is missing 
[0032] 

[Effect of the Invention] As explained above, while using specific ethylene propylene 
diene rubber as the base according to this invention By having specified the 
composition component of the carbon black blended with this, and others The rubber 
constituent fully equipped with many properties required of the rubber material used 
for the rubber roller for conveyance can be obtained, it excels in conveyance nature 
or endurance using this, and it becomes possible to obtain a rubber roller useful as a 
roller for conveyance which moreover does not have a possibility of polluting paper, a 
film, etc. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross-sectional view showing 1 operation gestalt of the rubber roller 
of this invention. 
[Description of Notations] 
1 Roller shaft 
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